Biologically active milli-calpain associated with caveolae is involved in a spatially compartmentalised signalling involving protein kinase C alpha and myristoylated alanine-rich C-kinase substrate (MARCKS).
We have previously shown that calpain promotes myoblast fusion by acting on protein kinase C-alpha and the cytosolic phosphorylated form of MARCKS. In other cell types, various isoforms of calpain, PKC alpha and MARCKS were found associated with caveolae. These vesicular invaginations of the plasma membrane are essential for myoblast fusion and differentiation. We have isolated caveolae from myoblasts and studied the presence of calpain isoforms and their possible effects on signalling mediated by caveolae-associated PKC. Our results show that milli-calpain co-localizes with myoblast caveolae. Futhermore we provide evidence, using a calcium ionophore and a specific inhibitor of calpains (calpastatin peptide), that milli-calpain reduces the PKC alpha and MARCKS content in these structures. Purified milli-calpain causes the appearance of the active catalytic fragment of PKC alpha (PKM), without having an effect on MARCKS. Addition of phorbol myristate acetate, an activator of PKC, induces tranlocation of PKC alpha towards caveolae and results in a significant reduction of MARCKS associated with caveolae. This phenomenon is not observed when a PKC alpha inhibitor is added at the same time. We conclude that the presence of biologically active milli-calpain within myoblast caveolae induces, in a PKC alpha-dependent manner, MARCKS translocation towards the cytosol. Such a localised signalling event may be essential for myoblast fusion and differentiation.